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1 Introduction
During last RAN3#105, a proposal to specify LPPa enhancement to support E-CID for EN-DC [1] based on Inter-RAT Measurements for E-CID [2] was discussed without conclusion.
This contribution clarifies some observations from the previous discussion [1], provides a short summary of what is possible to achieve with the regards of LPPa on Radio Access Network and Radio Access measurements and then attempts a way forward for TEI-16.
2 [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Background
Last meeting the following observations and proposal were establish [1]:
· Observation 1: EN-DC is out of scope in current NR positioning support WID
· Observation 2: Before introducing 5GC, there would be no way to achieve NR positioning
· Observation 3: As NR positioning accuracy would be higher than the one of LTE, there would be demand to introduce NR positioning (even if LTE positioning already works.)
· Observation 4: For E-CID, from both spec. and implementation pov, E-CID has very limited impact (i.e. extend to report NR cells as inter-RAT measurement)because (1)eNB already supports to measure neighbour NR cell quality by Inter-RAT measurement and (2) eNB already supports to terminate LPPa
· Proposal 1: RAN3 to specify LPPa enhancement to support E-CID for EN-DC
All thoughts the observations 2-3-4 are not totally correct because the rel-15 has some NR positioning methods available, the accuracy of position is pending to the method use and not the Radio Access and as we will see later in this contribution E-CID involving EN-DC might be really complex e.g. further involve RAN2…  
However, RAN3 acknowledged, the observation 1 and propose to specify the LPPa enhancement to support E-CID for EN-DC in TEI-16.
3 [bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Clarification LPPa E-CID
Today LPPa E-CID is base on multiple types of measurement request [3]:
· Measurement Quantities (same network cells)
· Inter-RAT Measurement Quantities (other Networks)
· WLAN Measurement Quantities (other systems)

This is reflect in the E-CID MEASUREMENT INITIATION REQUEST message:
Direction: E-SMLC  eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	LPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	E-SMLC Measurement ID
	M
	
	INTEGER(1..15,…)
	
	YES
	reject

	Report Characteristics
	M
	
	ENUMERATED(OnDemand, Periodic,…)
	
	YES
	reject

	Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED(120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min,…)
	
	YES
	reject

	Measurement Quantities
	
	1 .. <maxnoMeas>
	
	
	EACH
	reject

	>Measurement Quantities Item
	M
	
	ENUMERATED (Cell-ID, Angle of Arrival, Timing Advance Type 1, Timing Advance Type 2, RSRP, RSRQ,…)
	
	-
	-

	Inter-RAT Measurement Quantities
	
	0 .. <maxnoMeas>
	
	
	EACH
	ignore

	>Inter-RAT Measurement Quantities Item
	M
	
	ENUMERATED(GERAN, UTRAN,…)
	
	
	

	WLAN Measurement Quantities
	
	0 .. <maxnoMeas>
	
	
	EACH
	ignore

	>WLAN Measurement Quantities Item
	M
	
	ENUMERATED (WLAN, ...)
	
	-
	



This message is sent by eNB to indicate that the requested E-CID measurement is successfully initiated.
Direction: eNB  E-SMLC.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	LPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	E-SMLC UE Measurement ID
	M
	
	INTEGER(1..15,…)
	
	YES
	reject

	eNB UE Measurement ID
	M
	
	INTEGER(1..15,…)
	
	YES
	reject

	E-CID Measurement Result
	O
	
	9.2.5
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore

	Cell Portion ID
	O
	
	9.2.12
	
	YES
	ignore

	Inter-RAT Measurement Result
	O
	
	9.2.13
	
	YES
	ignore

	WLAN Measurement Result
	O
	
	9.2.15
	
	YES
	ignore



The purpose of the Inter-RAT Measurement Result information element is to provide the Inter-RAT measurement results.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Other-RAT Measured Results
	
	1.. <maxnoMeas>
	
	

	>CHOICE Other-RAT Measured Results Value
	M
	
	
	

	>>Result GERAN
	M
	1..<maxGERANMeas>
	
	

	>>>ARFCN of BCCH
	M
	
	INTEGER (0..1023, ...)
	

	>>>Physical CellId GERAN
	M
	
	INTEGER (0..63, ...)
	

	>>>RSSI
	M
	
	INTEGER (0..63, ...)
	

	>>Result UTRAN
	
	1..<maxUTRANMeas>
	
	

	>>>UARFCN
	M
	
	INTEGER (0..16383, ...)
	

	>>>CHOICE Physical CellId UTRA
	M
	
	
	

	>>>>Physical CellId UTRA FDD
	M
	
	INTEGER (0..511, ...)
	

	>>>>Physical CellId UTRA TDD
	M
	
	INTEGER (0..127, ...)
	

	>>>UTRA RSCP
	O
	
	INTEGER (-5..91, ...)
	

	>>>UTRA EcNo
	O
	
	INTEGER (0..49, ...)
	This IE applies to FDD only.



In particular, we would like to highlight, sub clause 8.2.1.2 that:
If the Report Characteristics IE is set to "OnDemand", the eNB shall return the result of the measurement in the E-CID MEASUREMENT INITIATION RESPONSE message including, if available, the E-UTRAN Access Point Position IE in the E-CID Measurement Result IE, and the E-SMLC shall consider that the E-CID measurements for the UE has been terminated by the eNB. If available, the eNB shall include the Cell Portion ID IE in the E-CID MEASUREMENT INITIATION RESPONSE message. Upon reception of the Cell Portion ID IE, the E-SMLC may use the value as the cell portion for the measurement. If the Report Characteristics IE is set to "OnDemand" and the Inter-RAT Measurement Quantities IE is included in the E-CID MEASUREMENT INITIATION REQUEST message, the eNB shall, if supported, provide the corresponding measurements, if available in the eNB, in the Inter-RAT Measurement Result IE in E-CID MEASUREMENT INITIATION RESPONSE message. If the Report Characteristics IE is set to "OnDemand" and the WLAN Measurement Quantities IE is included in the E-CID MEASUREMENT INITIATION REQUEST message, the eNB shall, if supported, provide the corresponding measurements, if available in the eNB, in the WLAN Measurement Result IE in E-CID MEASUREMENT INITIATION RESPONSE message.

At this stage we would like to clarify from our understanding that the Inter-RAT Measurement Result IE is used as response of Inter-RAT Measurement Quantities IE which correspond to other Radio Access Network e.g. UTRAN or GERAN. The Inter-RAT Measurement Result IE is use for the RAN radio measurement and not to other Radio Access in same RAN e.g. measurement of NR from en-gNB in E-UTRAN.

The cells measurements corresponding to E-UTRAN (Radio Access Network) where the LPPa operates are report into the E-CID Measurement Result IE: 

The purpose of the E-CID Measurement Result information element is to provide the E-CID measurement result.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Serving Cell ID
	M
	
	ECGI
9.2.6
	E-UTRAN Cell Identifier of the serving cell

	Serving Cell TAC
	M
	
	OCTET STRING(2)
	Tracking Area Code of the serving cell

	E-UTRAN Access Point Position
	O
	
	9.2.8
	The configured estimated geographical position of the antenna of the cell.

	Measured Results
	
	0 .. <maxnoMeas>
	
	

	>CHOICE Measured Results Value
	M
	
	
	

	>>Value Angle of Arrival
	M
	
	INTEGER (0..719)
	According to mapping in TS 36.133 [8]

	>>Value Timing Advance Type 1
	M
	
	INTEGER (0..7690)
	According to mapping in TS 36.133 [8]

	>>Value Timing Advance Type 2
	M
	
	INTEGER (0..7690)
	According to mapping in TS 36.133 [8]

	>>Result RSRP
	
	1 .. <maxCellReport>
	
	

	>>>PCI
	M
	
	INTEGER (0..503, …)
	Physical Cell Identifier of the reported cell

	>>>EARFCN
	M
	
	INTEGER (0..65535, ..., 65536..262143)
	Corresponds to NDL for FDD and NDL/UL for TDD in ref. TS 36.104 [5]

	>>>ECGI
	O
	
	ECGI
9.2.6
	E-UTRAN Cell Global Identifier of the reported cell

	>>>Value RSRP
	M
	
	INTEGER(0..97, …)
	

	>>Result RSRQ
	
	1 . <maxCellReport>
	
	

	>>>PCI
	M
	
	INTEGER (0..503, …)
	Physical Cell Identifier of the reported cell

	>>>EARFCN
	M
	
	INTEGER (0..65535, ..., 65536..262143)
	Corresponds to NDL for FDD and NDL/UL for TDD in ref. TS 36.104 [5]

	>>>ECGI
	O
	
	ECGI
9.2.6
	E-UTRAN Cell Global Identifier of the reported cell

	>>>Value RSRQ
	M
	
	INTEGER(0..34, …)
	



By principle the NNR cells of en-gNB as part of the E-UTRAN and should be reported in the E-CID Measurement Result IE.
4 Full picture on NR cell measurement reports for E-CID (LPPa)
This section gives an overview of the NR cell measurements that a UE might report to eNB for E-CID.

Note: This contribution does not discuss the requirements and capability of the E-SMLC to have all information related to gNB (NG-RAN) and en-gNB (E-UTRAN) positions in order to determine a location based on NR cell measurement reports …

The UE can report NR cell (radio) measurement to the eNB from a gNB (NG-RAN) or an en-gNB (E-UTRAN). In the absolute, E-CID might use the measurements report from both to provide better accuracy. In this case the gNB cell measurements should be “Inter-RAT Measurement Result” and the en-gNB cell measurements should be “E-CID Measurement Result”.

The introduction of the NR, gNB cell Inter-RAT Measurement Result in LPPa is the pending CR of [2] introduction of E-UTRA, eNB cell Inter-RAT Measurement Result in NRPPa. This can be consider separately, independently of EN-DC E-CID aspects (see proposal in R3-195899 [4]) . 

To be complete, we would like also mention a 3rd possible NR measurement report, might be available in case of EN-DC, which could be performed by the en-gNB e.g. in case of SNB relocation. Those measurements are transfer to from the SNB to the UE via a transparent container and it is currently not visible to the eNB. This could also improve the positioning … From our understanding, RAN2 had recently restricted the configuration of these measurements into the en-gNB.
In EN-DC the reporting of en-gNB (SNB) cell measurements configured in the en-gNB should probably affect RAN2 and X2, we suggest to not considering this 3rd possible NR measurement report for E-CID.

We propose then to focus for EN-DC as requested on the introduction the en-gNB NR cell measurements report configure by the eNB in E-CID Measurement Result IE for TEI-16.

5 Way forward and conclusion

The enhancement of E-CID position of LPPa could be perform by measurement of gNB cell (from NG-RAN Standalone) and en-gNB cells (from E-UTRAN EN-DC) configured in the eNB. 

It seems difficult to consider the possibility to include during en-gNB cell measurement (from E-UTRAN) configured in the en-gNB during TEI-16, due to the possible impact on RAN2.

As requested in [1] we propose then to focus on EN-DC by the introduction the en-gNB NR cell measurements report to the eNB via the E-CID Measurement Result IE as TEI-16. The Draft CR R3-195898 propose a version which deservers further checking, from our understanding the NR-PRSP is still under discussion in RAN1 and some IE deserve further stage 3 checking, without compromise the principle of the proposal. 
.
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